INTRODUCTION
This paper reports on comparisons between married and unmarried Norwegian men and women with regard to the relationship between perceived physical health (number of diagnoses, upper and lower body pain, and physical symptoms) and perceived mental health (well being, anxiety and depressive symptoms). It is a common finding that people who experience multiple health complaints and pain have also poorer psychological health, often in the form of depressive symptoms (1, 2) . The nature of the relationship between poor physical health and poor mental health is most likely one of reciprocal influence (3) .
Besides the personal burden and distress associated with many common health complaints, the costs to society are well documented and substantial. In Norway, musculoskeletal problems in the general population are the most common cause of visiting a general practitioner, the most common cause of absenteeism from the work place, and the trends are worsening (4, 5) . In 1997, more than 50 percent of all cases of mediumterm absenteeism (three days to two weeks) from the work place were due to musculoskeletal problems (6) . Also musculoskeletal problems account for an increasing proportion of early retirement. In 1980, 26 percent of all women and 18 percent men receiving early retirement were diagnosed with muscoloskeletal problems. In 1997, the figures had increased to 39 percent for women and 25 percent for men, respectively (4) .
At the same time that the disturbing trends cited above are occurring, important social resources that help one cope with chronic health stress may be less abundant in modern society. In Norway as elsewhere, the ageing of the population is accompanied by shrinking social networks, a mobile workforce results in scattered families, and changing familial norms means fewer enduring relationships such as those found in many marriages (5) . Indeed, data from Norway indicate fewer people getting married, the proportion of single households increasing and a growing tendency for the Norwegian population to live alone, at least for some parts of their adult lives (5) .
The significance of these trends to the population's health may be substantial. There is a large literature showing that persons with chronic diseases experience better physical and mental health outcomes if they have a good social network (7) (8) (9) (10) (11) . The health protection effect of having a spouse is an especially robust finding (12) (13) (14) . For social networks in general and for spouse support in particular, two types of effects have been observed. 'Main' effects refers to protective effects that are exerted regardless of level of health. 'Buffer' effects refer to protective effects that are more evident when health is poor, and modest or not present when health is good.
Most of the health research on the main and buffering effects of social network has focused on morbidity and mortality associated with major diseases such as the cardiovascular diseases and cancers. The very few studies that have focussed on common health problems have limitations that call for additional research. Jackson (15) , for example, observed a buffering effect of support from spouse and friends on the relationship between self-reported physical health problems and depressive symptoms. A critical limitation of the study was its restriction of the sample to married people only. Similarly, Barstad (16) observed a moderating effect of having a confidant on the relationship between self reported health complaints and symptoms of depression and anxiety. In this study as well, the possible influence of marital status was not investigated.
The rationale and design of the present study, which is a secondary analysis of data from the study "Helseundersøkelsen-95", was founded on the observations discussed above. Perceived physical health was hypothesised to be associated negatively with perceived mental health. Marriage was hypothesised to exert both main and buffer effects on the perceived physical/mental health relationship. That is, it was expected that married men and women, compared to unmarried people, would report lower levels of mental health at all levels of physical health. It was expected also that this effect would be more pronounced among those with poor perceived physical health. Further it was expected that the protective effect of marriage would be observed after controlling statistically for other factors presumed to be correlated with both marital status and health status, especially socioeconomic status.
METHODS
"Helseundersøkelsen-95" was a cross-sectional survey conducted in Norway from September to December, 1995, by Statistic Norway. The study sample was population-based and included a total of 13,662 participants. Information on respondents' perceived health, social network and family relations, occupational information, self-reported utilisation of health care services and information on demographic variables was obtained by interview and by questionnaire. Information was collected also on self-assessed well being, self-reported number of medical diagnoses, and a 35 item modified version of the Hopkins Symptom Checklist (17) was administered. The survey included several components such that not all respondents received the same questionnaires and interviews.
Of the 2,814 participants ages 35-67, the 546 participants who reported being unmarried (single, widow, separated, divorced) at the time of the survey were selected for the present analysis. A comparison group of the same size was selected at random from among the married participants, matched on gender.
The analysis variables were constructed as follows. With the assistance of a principal components factor analysis with varimax rotation performed on the Hopkins Symptoms Checklist variables, five scales were constructed measuring: 1) depressive symptoms (11 items, Cronbach's alpha = 0.89); 2) anxiety (six items, Chronbach's alpha = 0.84), 3) upper body pain (six items, Cronbach's alpha = 0.81); 4) lower body pain, two items, Cronbach's alpha = 0.65); 5) physical symptoms, six items, Cronbach's alpha = 0.73) ( Table 1) . At the interview the respondents were asked whether they had one or more of 12 chronic diseases with duration longer than six months; nervous diseases and symptoms; neurological diseases; cardiovascular diseases; respiratory diseases; dermatological diseases; musculoskeletal diseases; injuries. A maximum of 10 diagnoses was recorded for each respondent. A sum score of all diagnoses was calculated. Three questions were summed to create a scale of perceived mental health (Cronbach's alpha = 0.69). Marital status and age were determined from national registry data that were added to the data set immediately after the interviews were completed. For the present study, the categories unmarried, widows, divorced and separated were grouped into the category 'unmarried'. Because of the well documented relationship between socioeconomic status, a variable assessing annual personal income was included as a covariate in the analysis.
RESULTS

Perceived mental health
Four analyses of variance were conducted with perceived mental health as the dependent variable, and each of the four measures of perceived physical health treated as fixed variables and dichotomised into high and low groups. Marital status was also treated as a fixed, dichotomous variable. Age, personal income and negative health impact were included in the analyses as covariates. Estimated marginal means was obtained for all predictors. Possible buffering effects (a protective effect of marriage in the presence of poor perceived physical health) were investigated by examining statistical interactions between marital status and the variables of perceived physical health in the analysis.
A main effect of the diagnoses variable was observed (F = 13.57, p < 0.000), with respondents in the high category of the diagnoses variable having significantly lower perceived mental health scores compared to respondents in the low category of the diagnoses variable. A main effect was observed also for marital status (F = 14.21; p < 0.000), with married respondents having higher perceived mental health scores than unmarried respondents. A main effect of annual personal income was observed (F = 18.48; p < 0.000). The adjusted R 2 for this model was 0.32. A main effect of upper body pain was observed (F = 24.27, p < 0.000), with those reporting more pain also reporting lower levels of perceived mental health compared to the low pain group. A main effect of marital status was also observed (F = 14.21, p < 0.000), with married respondents reporting higher levels of perceived mental health than unmarried respondents. A interaction between upper body pain by marital status was observed, however not significant (F = 3.69, NS). A main effect of annual personal income was also observed (F = 17.25; p < 0.000). The adjusted R 2 for this model was 0.33. A main effect of the lower body pain variable was observed (F = 17.46, p < 0.000). Respondents in the high category of the lower body pain variable reporting significantly lower perceived mental health compared to respondents in the low category of lower body pain variable. A main effect was observed also for marital status (F = 16.33, p < 0.000), with married respondents having significantly higher scores on perceived mental health compared to unmarried respondents. The adjusted R 2 for this model was 0.32. A main effect of physical symptoms was observed (F = 60.06, p < 0.000), with respondents in the high category of the physical symptoms variable having significantly lower score on the perceived mental health variable, compared to respondents in the low category of the physical symptom variable. A main effect was also observed for marital status (F = 13.83, p < 0.000). Unmarried respondents had significantly lower score on the perceived mental health variable, compared to the married respondents. As in the previous analysis, a main effect of income was observed (F = 12.1, p < 0.001) The adjusted R 2 for this model was 0.35.
In the four analyses described above, no statistically significant buffering effects were observed.
The dichotomous depressive symptoms and anxiety variables were analysed with logistic regression. The four dichotomous health stressor variables were used as predictor variables in turn. Other predictor variables included marital status, gender, personal income (in two approximately equal categories), negative health impact (in two approximately equal categories) and age (in two approximately equal categories). Possible buffering effects were investigated by including the interactions of marital status by each health stressor variables in turn.
Depressive symptoms
A main effect of upper body pain was observed (OR = 2.91, CI: 1.60-5.28, p < 0.000) in an analysis in which depressive symptoms was the predicted variable. Respondents in the high category of the upper body pain variable had a significantly higher risk of depressive symptoms, compared to respondents in the low category of the upper body pain variable. A main effect of personal income was observed (OR = 0.41, CI: 0.30-0.58, p < 0.000). Respondents in the high category of the personal income variable had a significantly lower risk of depressive symptoms, compared to respondents in the low category of the personal income variable. No main effect of marital status was observed, and neither was a buffering effect.
A main effect of the physical symptoms variable was observed (OR = 6.52, CI: 3.3-12.1, p < 0.000), with respondents in the high category of the physical symptoms variable having a higher risk of depressive symptoms, compared to respondents in the low category of the physical symptoms variable. Also a main effect of personal income was observed (OR = 0.46, CI: 0.32-0.66, p < 0.000). Respondents in the high category of the personal income variable had a significantly lower risk of depressive symptoms, compared to respondents in the low personal income category. No main effect of marital status was observed, and neither was a buffering effect.
Anxiety
A main effect of the upper body pain variable was observed (OR = 3.04, CI: 1.75-5.28, p < 0.000), with respondents in the high category of the upper body pain variable having significantly higher risk of anxiety, compared to respondents in the low category of upper body pain. Similarly, a main effect of the physical symptoms variable was observed (OR = 4.05, CI: 2.20-7.21, p < 0.000). Respondents in the high category of the physical symptom variable had a significantly higher risk of anxiety, compared to respondents in the low category of the physical symptom variable.
DISCUSSION
The present study has limitations that should be noted from the outset. Because of small sample sizes in the marital status categories separated, divorced, widowed, and never married, these were collapsed into one category of unmarried respondents. However, evidence suggests that mental distress is more prevalent among separated and divorced individuals, compared to married individuals, and this pattern may extend to never married persons as well (18) . That these various unmarried subgroups were not studied in their own right is potentially important, since some researchers argue that combining the separated, divorced, widowed and never married into one category may result in an underestimation of the level of mental distress among the separated/divorced persons and overestimation among widowed persons (19) .
In this study and some other cross-sectional studies, evidence of a protective effect of marriage on health has been demonstrated. The seeming protective effect of marriage may however be spurious, in part or in whole. It is possible, for example, that good mental health may be more frequently observed among individuals living under more affluent social and material conditions, compared to those that live under relatively poorer conditions, regardless of marital status.
Marital status differentials of health have been observed for a number of socioeconomic indicators such as income, housing tenure and employment. Waite et al. (20) observed a higher per capita income, higher hourly wages and a lower risk for children of dropping out of school among married people compared to cohabiting and divorced, separated and widowed people. In the same study, married people had less alcohol related problems and were less likely to engage in negative health behaviour (20) .
In Hope et al's investigation of marital transitions and distress (21) , housing tenure was observed as an important moderator of the change in mental health in conjunction with marital transition. Poor mental health persisted among married women who were downward mobile in terms of housing tenure compared to those who were upward mobile. The difference was even more pronounced after divorce.
In yet another study, a beneficial effect of marriage on psychosomatic symptoms was observed for women who were unemployed. The differential persisted in each of two successive five-year follow-up intervals. Unemployed women without an alternative source of financial and instrumental support also had the poorest health. Also unemployed women had a higher risk of marital dissolvement compared to employed women (22) .
In the present study all exploratory analysis included variables measuring annual personal income, socioeconomic status based on the standard Statistics Norway formulation (23) , and educational level. Only annual personal income emerged as significantly associated with the perceived mental health variables. Therefore, personal income was included as a covariate in all the final statistical models presented in this paper. Consistent with many other studies, in almost all the models, a main effect of income was observed. However, protective effects of marriage was evident even when income was included in the models. Thus the marital status health differentials observed are likely due to factors other than societal/macro level factors, a conclusion supported by other analysis of Norwegian data (24) .
In this study, a relationship between self-reported common health complaints and mental health measured in different ways was observed. The results are consistent with, and extend, findings from several other similar studies. A similar finding to that reported here, between self-reported health (physical functioning, role limitations due to physical health problems, and satisfaction with ones' own physical abilities) and mental health (anxiety, loss of control, and positive affect), was observed by Sherbourne et al. (25) . However, Sherbourne et al.'s sample was restricted to chronically ill patients. This paper generalises the finding, since a broad range of health status was represented in the population-based sample of the present study.
Jackson (15) also observed a relationship between self-reported physical health (perceived health status, perceived physical ability, and perceived health satisfaction), and self-reported depressive symptoms, but the study included only married persons. In the present investigation, since both married and unmarried participants were included, important protective effects of marriage could be investigated, and indeed, were found to be of importance.
More recently, Penninx et al. (26) observed a relationship between self-reported health (such as diabetes, cancer, arthritis in knee and hip, or cardiac diseases) and depressive symptoms. The sample consisted of participants aged 55-85 years. The present study, with an age range from 35-67 years, extends the findings to a much younger age group.
Finally, a relationship between physical health (such as functional disability and diagnoses) and mental health (depressive symptoms and anxiety) was also observed by Barstad (16) in a study based on the same data as the present report. In Barstad's analysis, having a confidant influenced the physical health/mental health relationship, but Barstad (16) did not make the marital status comparisons that were the focus of the present investigation.
In this study, married persons, compared to unmarried persons, consistently reported better mental health regardless of their physical health status. This observation is consistent with findings of Walen et al. (27) , who found that social exchange from ones' partner was a significant predictor of well being (life satisfaction, positive affect, and negative affect), and also with Sherbourne et al. (25) , who observed a main effect of marital status on mental health (depression and anxiety), after controlling for perceived negative health impact and age. The present results are consistent also with the findings of Penninx et al. (26) , who observed a main effect of having a partner on the relationship between self-reported arthritis (in knee and hip), and depressive symptoms.
At the same time that main effects of martial status were observed consistently in this study, there was no evidence of buffering effects, and this bears some discussion. Researchers commonly differentiate between two possibilities regarding the health protection effects of social support: Effects than happen only when stress is present (buffering effects) and effects that happen regardless of level of stress (main effects, sometimes referred to as marginal effects). Some authorities in the field hold such strong opinions on the nature of these effects, stated almost as laws; for example, "close relationships have a buffering effect, but networks of friends have a main effect-that is, they work whether stress is present or not" (28) .
In fact the situation is more complicated than that. Vilhjalmsson (29) , for example, has demonstrated that in community-based studies of life stress, social support and clinical depression, linear multivariate statistical analyses tend to reveal buffering effects, while non-linear analytic approaches tend to reveal main effects in the same data. Variability in analytic outcome may also be influenced by the nature, intensity and duration of the stressor, the investigator's conceptualisation and measurement of support (enacted/ received/perceived), the source(s) of support, the appropriateness or inappropriateness of support attempts, the nature, duration and severity of the health outcome in question, and untold numbers of combinations of these variables.
In the context of the present study, in which stres-sors were conceptualised as common health complaints and components of mental health was conceptualised as outcome, both linear multivariate analysis and non-linear analysis was used. Some evidence of a buffering effect of marital status was observed but did not reach statistical significance. This was in part due the fact that the level of significance chosen for this study was set to 0.005, implying a conservative estimate of probability. Thus 'really' significant results may be discarded in this manner. Perceived negative health impact (severity) of health stressors was strongly associated with all outcome measures in the present study. It was fortunate that this potential confounder was measured so that it could be controlled for in the multivariate analyses, a step that was not taken in any of the other studies discussed above.
In the literature, some studies have controlled statistically for the effect of gender (26, 16) or have not included the variable at all (25) . Other studies have examined gender as was done in the present investigation, in which no differences were observed between men and women in the relationship between perceived physical and mental health. This is inconsistent with findings from several other studies indicating that men in general benefit more from marriage than women do, although such findings mostly have been observed in studies of mortality (30) and morbidity (31) .
Consistent with the present findings, however, are those of Jackson (15), who observed no differences between men and women in her study on the relationship between self-reported physical health and depressive symptoms. Women have been observed also to benefit more from social support sources outside marriage, such as having (non-spousal) confidant support (27) , friendship (32) , and material resources (18) .
As mentioned in the introduction to this paper, the prevalence of chronic health stressors such as musculoskeletal conditions and mental illness is higher among women compared to men in Norway and elsewhere (33) . Therefore, the explicit study of the role of gender in stress and health studies is needed. This study is among the first in Norway to explore the possible differences among men and women on the relationship between perceived physical and mental health.
As discussed above, the literature on the influence of marital status on the relationship between chronic health stressors and mental health is not consistent. One reason for inconsistent findings may be due to the categorising of key variables. As noted by several authors (34) categorising of variables results in loss of information that may consequently limit the ability to detect interaction effects and mask real differences within analysis subgroups. Another plausible explanation for the inconsistency of results in this arena may be that marriage per se is not a resource in times of stress. Intimate relationships may have a dark side (35) . This argument is consistent with data from Phennix et al. (26) , who observed that receiving instrumental support was associated with more depressive symptoms. Some results from the present study seem to support this possibility. As described earlier, mean score on the perceived mental health variable among married men in the high category of lower body pain approached the score for unmarried men. Lower body pain usually implies functional disability, which in turn may restrain the possibility to participate in social activities and imply a need for instrumental support. Thus, being in need of considerable instrumental support from a partner or feeling socially isolated may cause feelings of helplessness, or dependency, both of which may lead to a decreased level of perceived mental health. However, this conjecture could not be tested in the present study due to limitations in the data.
Concluding with what may be the most obvious point of discussion, because the study used data from a population-based sample, very few people reported high levels of depressive symptoms, anxiety and poor perceived mental health. This resulted in highly skewed distributions with the large majority of participants reporting no or very few problems. Under this circumstance, it seems noteworthy that the protective effects of marriage were observed. Had the sample included a more heterogeneous mix of symptoms, anxiety and perceived mental health, effects might well have been more pronounced.
